INTRODUCTION
STUDIES on quantitative variation in the nuclear DNA content of species from several genera of higher plants and animals, show that in general, there exists a correlation between the amount of nuclear DNA at interphase, and chromosome volume measured at metaphase of c-mitosis (McLeish and Keyl, 1964; Keyl, 1965; Rees et al., 1966; Rothfels et al., 1966; Martin, 1966; John and Hewitt, 1966; Lima de Faria, 1959) . This is not to say of course, that detailed studies on certain chromosomes within complements, or between whole complements of certain species, would not reveal some differences in the DNA amount per unit volume of chromosome, or chromosome complement. Indeed several such instances have been reported. Lima de Faria (1959) has shown that heterochromatin at interphase may contain two or three times more DNA per unit area than euchromatin. Jones and Rees (in press) have indicated that heterochromatic supernumerary B-chromosomes in rye contain l5 times as much DNA per unit volume as A-chromosomes. Nirula, Bhaskaran and Swaminathan (1961) studied the effect of linear differentiation of chromosomes on the proportionality between chromosome length and DNA content in three species of Sorghum. They found that the DNA content per micron of chromosome varied between the species and ascribed this variation to differences in the amount of heterochromatin relative to euchromatin. They concluded that no regular relationship between DNA content and chromosome length may thus occur in species with varying amounts of heterochromatin. It does not follow of course that measurements involving the volume of chromosome complements, rather than length of chromosomes, would give the same result.
The opportunity to investigate this relationship between DNA content and chromosome volume (with reference to heterochromatin) exists in two Allium species, cepa and puichellum. They do not differ much with regard to their nuclear DNA content and chromosome size, but differ considerably in respect of heterochromatin, A. cepa having relatively little heterochromatin in comparison with A. puichellum. The fixation and staining technique used was that described by McLeish and Sunderland (1961) and Sunderland and McLeish (1961) . Photometric measurements were made on a Barr and Stroud Integrating Microdensitometer. All measurements were made on 2C telophase and early interphase nuclei (of root tips).
(ii) Ivleasurement of Chromosome Volume For calculating chromosome volumes, the total chrornatid length was measured at metaphase (c-mitosis in root tips) in each cell by means of a micrometer eyepiece, and a mean estimate of chromatid width obtained from a random sample of five chromatids per cell. The calculation of the total chromosome volume assumes each chromatid to be cylindrical in form. Metaphases were scored following coichicine treatment and Feulgen staining.
Root tips of both species were taken from mature plants at similar stages of development, which were growing in John Innes potting compost in an unheated glasshouse.
OBSERVATIONS
The results of the DNA estimations for the two species are given in 
II31±Ol4
(P < 0.01). The data for chromosome dimensions and calculated chromosome volumes (table 2) indicate that the two species are identical in respect to their chromosome volumes (although the relative proportions of length to width of chromatids can be seen to differ). The chromosome complements are represented in fig. 1 . These results suggest that A. puichellum, characterised by the presence of heterochromatin at interphase, has less DNA per unit volume of metaphase chromosome than A. cepa, which lacks heterochromatic chromocentres.
Dxscussioi'i
There are two possible explanations for these results, both of which merit further investigation.
(a) That the DNA results are not true estimates and merely reflect differences in the state of organisation of the chromatin in the nuclei of the (b) That there is a real difference in nuclear DJ'/A amount between the two species, and that A. pulchellum has therefore less DNA per unit volume of metaphase chromosome than A. cepa. It is known of course that there are differences in the coiling behaviour of heterochromatin relative to euchromatin at certain phases of the cell cycle. Dyer (1964) working with certain Trillium species, finds that heterochromatin is present as densely staining chromocentres in interphase nuclei, and easily distinguishable from euchromatin. At metaphase of mitosis on the other hand the heterochromatin and euchromatin were exactly synchronised in their behaviour and thus indistinguishable under the light microscope, as far as staining intensity is concerned. At low temperatures however heterochromatin is visibly understained and probably undercoiled relative to the euchromatin. Such a condition (negative heterochromatin)
gives rise to an increase in the length of metaphase chromosomes at these low temperatures. It is not impossible therefore that in the present experiment, the lower amount of DNA/unit volume in A. pulchellum chromosomes, as compared with the largely euchromatic cepa ones, reflects a certain degree of "negative heterochromaticity ". (Such an effect would presumably be exaggerated at low temperatures).
If this finding can be established, it is of interest in that it contrasts with the situation pertaining in rye B-chromosomes (Jones and Rees, in press ) (and probably those of maize), which show" positive heterochromaticity" at metaphase of mitosis, and as such it merits further investigation.
5. SUMMARY 1. The relationship between DNA content and chromosome volume was investigated in two species of Allium, A. cepa and A. puichellum, which differ considerably in respect of the amount of heterochromatin they reveal at interphase of mitosis but do not differ much with regard to their nuclear DNA content and chromosome size.
2. The results suggest that A. pulchellum, characterised by the presence of heterochromatin at interphase of mitosis, has less DNA per unit volume of metaphase chromosome.
3. Two hypotheses are advanced to explain those results, one of" negative heterochromaticity ", the other of underestimation of DNA content in nuclei with heteropycnotic chromocentres.
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INTRODUCTION
IT would be an advantage to be able to predict the conditions that will give the best chance of success when an insect species is introduced into an area to control a pest. Remington (1968) has produced a model which, he suggests, enables such predictions to be made. However, some inconsistencies appear in his paper. Remington's model and predictions Remington summarises his model of the structure of an insect population as follows:
there are two opposite genetic structures and their intermediates.
1. The ecologically marginal portions of the population are small inbred units with high homozygosity and a very low frequency of deleterious
